Effects of Urine Matrix and pH on the Potency of Delafloxacin and Ciprofloxacin against Urogenic Escherichia coli and Klebsiella pneumoniae.
We assessed the effects of the urine matrix and its varying pH on the potency of the novel broad-spectrum fluoroquinolone delafloxacin and of ciprofloxacin against 16 urogenic Enterobacteriaceae in the urine of patients with suspected urinary tract infection. We determined minimum inhibitory concentrations in broth and urine using microdilution in 9 Escherichia coli and 7 Klebsiella pneumoniae specimens. The change in potency between broth and urine was calculated. Against 16 highly ciprofloxacin resistant Enterobacteriaceae with a broth minimum inhibitory concentration of 32 mg/l or greater the minimum inhibitory concentration in delafloxacin in broth was 2 mg/l (1 and 0 isolates of E. coli and K. pneumoniae, respectively), 4 mg/l (3 and 0), 8 mg/l (3 and 1), 16 mg/l (2 and 4) and 32 mg/l (0 and 2). Across the 143 collected urines pH ranged from 4.7 to 9.0 with 71% at pH 6.5 or less. The delafloxacin minimum inhibitory concentration measured in 80% urine from 100 unique patient samples (pH 5.0 to 8.3) was 2 mg/l or less (18% and 0.8% for E. coli and K. pneumoniae, respectively), 4 mg/l (23% and 6%), 8 mg/l (21% and 18%), 16 mg/l (23% and 33%) and 32 mg/l or greater (15% and 42%). For E. coli and K. pneumoniae combined the median changes in the delafloxacin minimum inhibitory concentration were a 1 doubling dilution decrease at pH 6.0 or less, no change at pH 6.1 to 7.0 and a 1 doubling dilution increase at pH 7.1 or greater. Unlike delafloxacin, ciprofloxacin showed a 1 doubling dilution increase for E. coli and no change for K. pneumoniae at pH 7.0 or less with no change observed at pH 7.1 or greater. Most urines collected from patients with urinary tract infection had a pH of 6.5 or less. Delafloxacin broth minimum inhibitory concentrations were twofold to fivefold doubling dilutions lower than those of ciprofloxacin. In contrast to ciprofloxacin, the potency of delafloxacin was further enhanced in the acidic environment commonly observed in the setting of urinary tract infection.